Age-related structural changes in the rat cerebellar cortex: effect of choline alfoscerate treatment.
The influence of ageing and of 3 months choline alfoscerate treatment on age-related microstructural changes in cerebellar cortex was studied in 3-, 12- and 24-month-old male Sprague-Dawley rats. The number of Purkinje and granule neurons, the density of Nissl bodies in the cytoplasm of Purkinje and granule neurons and the density of silver-gold impregnated fibres within molecular and granule cells layers were assessed by neurohistological and neurohistochemical techniques associated with microdensitometry and quantitative image analysis. The number of Purkinje and granule neurons was approximately the same in rats of 3 and 12 months and significantly decreased in 24-month-old animals. The density of Nissl bodies and of fine processes of silver-gold impregnated fibres were greatest in the cerebellar cortex of rats of 12 months of age, followed in descending order by 3- and 24-month-old rats. Both the density of Nissl bodies and of silver-gold impregnated fibres were significantly lower in the cerebellar cortex of the oldest age group considered in comparison with the young and middle age groups. Treatment with choline alfoscerate, a precursor in the biosynthesis of brain phospholipids which increases bioavailability of choline in the nervous tissue, noticeably reduced the loss of Purkinje and granule neurons in rats of 24 months. Moreover, it restored the density of Nissl bodies in the cytoplasm of Purkinje and granule neurons as well as the density of silver-gold stained fibres in the molecular and in the granule cells layers to values not significantly different from those found in rats of 3 months. These findings suggest that choline alfoscerate treatment may be effective in counteracting the age-dependent disarrangement of rat cerebellar cortex. The possible mechanisms of action of the compound on the microstructural changes of cerebellar cortex occurring with age are discussed.